We report a 59-year-old man with diabetic lipemia associated with acute pancreatitis. The patient was being treated for type 2 diabetes, but his glycemic control was poor. Although his insulin secretory activity was preserved, acute pancreatitis developed because of hypertriglyceridemia and the patient had type V hyperlipidemia. After hospitalization, his hyperlipidemia and hyperglycemia improved in response to insulin infusion and hydration. It is well known that diabetic lipemia is caused by type 1 diabetes, but is rare in type 2 diabetes. Insulin resistance, as well as insulin deficiency, might play a role in the development of diabetic lipemia.
INTRODUCTION
Diabetic lipemia rarely occurs during uncontrolled hyperglycemia and is recognized by severe hypertriglyceridemia [1] . The clearance of very-low-density lipoprotein (VLDL) and chylomicrons from plasma is impaired because of decreased activity of lipoprotein lipase (LPL), due to severe insulin deficiency [2] . Diabetic lipemia is usually present in patients with poorly controlled type 1 diabetes [1] , but is rarely reported in patients with type 2 diabetes. Here, we describe a case of acute pancreatitis caused by hypertriglyceridemia in a patient with type 2 diabetes.
CASE REPORT
A 59-year-old man was admitted to our hospital because of severe abdominal pain. The patient was diagnosed with type 2 diabetes ten years earlier, however, he has not been under medical care. Abdominal discomfort and appetite loss developed about one month before current admission, prompting the patient to seek medical advice at a local clinic. Physical examination showed abdominal guarding and was referred to our hospital for further examination and treatment. He did not take alcohol, and his level of triglyceride was within normal range one year before admission.
On admission, he was 160 cm tall and weighed 65 kg (BMI 25.4 kg/m 2 ). Arterial blood pressure was 156/70 mmHg and the body temperature 36.8˚C. No xanthomatous lesion was noted in the eye lids or tendons. Abdominal muscle guarding and attenuated bowel sounds were found on physical examination. Generalized pancreatic edema was noted on abdominal computed tomography (CT), but there were no findings of common bile duct stone or gallstone. Laboratory data on admission showed elevation of pancreatic enzymes, hyperglycemia, and ketosis (Table 1) , but arterial blood gas analysis showed no acidosis. Though the patient had been fasting for more than 24 hours, serum triglyceride as well as total cholesterol levels were markedly elevated (2595 mg/dl and 850 mg/dl, respectively) and direct examination of a serum sample after 24 hours at 4˚C showed the presence of the creamy layer and turbid lower layers (Figure 1 ). Polyacrylamide-gel disc electrophoresis of serum lipoproteins revealed the presence of VLDL and a broad midband that contains intermediate-density lipoprotein (IDL) (Figure 2(a) ). Apolipoproteins C-II, C-III, and E were markedly elevated. These findings were suggestive of type V hyperlipidemia. Urinary C-peptide was 97.2 μg/day and anti-glutamic acid decarboxylase antibody was negative. There were no hematological abnormalities, and tests of renal functions were within normal limits. The final diagnosis was acute pancreatitis, diabetic ketosis, and diabetic lipemia.
Continuous administration of urinary trypsin inhibitor (100,000 U/day), nafamostat mesilate (20 mg/day), sulbactam sodium/cefoperazone sodium (2 g/day), and famotidine (40 mg/day) commenced for the treatment of acute pancreatitis. Continuous intravenous infusion of insulin (1 U/h), and saline were initiated for the treatment of hyperglycemia with ketosis. Epigastralgia diminished gradually and the levels of plasma glucose and C-reactive protein improved dramatically. The treatment of acute pancreatitis and insulin infusion was discontinued on the 9th hospital day. The level of triglyceride and total cholesterol improved to about 150 mg/dl and 200 mg/dl, respectively, after hospitalization without any lipid lowering agents. Fasting plasma glucose level also decreased to 100 mg/dl -110 mg/dl without oral diabetic agents or insulin. Electrophoresis of lipoproteins before discharge showed reduction of the midband (Figure  2(b) ), indicating improvement of dyslipidemia. The patient had no abdominal pain and was discharged on the 27th hospital day. 
DISCUSSION
In conclusion, we demonstrated that diabetic lipemia is a possible cause of acute pancreatitis even in a patient with type 2 diabetes and physicians should be aware that diabetic lipemia can cause acute abdomen in type 2 diabetic patients.
This report described a patient with acute pancreatitis and diabetic lipemia during the course of type 2 diabetes. Diabetic lipemia rarely occurs in poorly controlled type 1 diabetic patients [1] and is caused by abnormal metabolism of the triglyceride-rich lipoprotein associated with insulin deficiency, which reduces LPL activity and causes disturbed clearance of chylomicrons and VLDL from plasma [2, 3] . Family history reveals no evidence of familial lipoprotein lipase defect, and his serum triglyceride was within normal range from childhood. His triglyceride level was extremely high and lipoprotein lipase was low level on admission, but hypertriglyceridemia was promptly improved after the initiation of treatment. The pattern of polyacrylamide-gel disc electrophoresis of serum lipoproteins was also changed associated with the improvement of hypertriglyceridemia. In our case, excessive food intake and no treatment for diabetes might have caused marked insulin resistance as well as transient insulin deficiency and these factors resulted in diabetic lipidemia even in a patient with type 2 diabetes.
